ABSTRACT. Objective. To evaluate the outcome for all infants born before 26 weeks of gestation in the United Kingdom and the Republic of Ireland. This report is of survival and complications up until discharge from hospital.
T he care of the fetus considered to be at the threshold of viability raises some of the most difficult clinical problems for obstetricians and pediatricians. Advice given to parents needs to be based on reliable contemporary information drawn from appropriate populations. The number of these infants born in an individual unit is small and conclusions based on their outcome are unreliable. Published reports derive from a range of populations including those from single tertiary centers with selected patients and others based on geographically defined areas. Furthermore, survival and morbidity are defined differently in different studies and show wide variation. For example, since 1990, for infants born at 25 weeks of gestational age, published rates of survival range from 35% to 79% 1,2 and published rates of severe disability range from 12% to 35%. 3, 4 The EPICure study was designed to describe survival and health problems for all infants born before 26 completed weeks of gestational age in the United Kingdom and the Republic of Ireland. In this article we describe the progress of these infants during their initial admission for intensive care.
METHODS
Details of all births, between March 1, 1995 and December 31, 1995, believed at the time of delivery to be between 20 and 25 completed weeks of gestation, ie, up to 25 weeks and 6 days' postmenstrual age (PMA) were collected prospectively from all 276 maternity units in the United Kingdom and the Republic of Ireland. A dataset was collected on all births that included the gestational age used by delivery room staff, whether signs of life were noted, and whether the infant was admitted to a neonatal unit (NNU). Full data collection using a standardized form was completed only for those infants who were admitted. The dataset comprised demographic information about the mother, including the date of the last menstrual period (LMP), and details of ultrasound scans performed before 20 weeks' gestation. Neonatal data included descriptions of the early clinical condition of the infant, major interventions, and complications until death or discharge from hospital. A full list of the items collected is provided in the "Appendix." The study involved no interventions; care provided for mothers and infants was at the discretion of the hospital staff. The data were anonymous until discharge from hospital when informed consent for later evaluations was requested.
Records with missing information were returned. When it proved difficult to obtain data, one of the investigators visited the hospital and extracted information from the case notes. Data were regarded as missing only when the investigators concluded that they were unobtainable.
Data Validation
Data were entered into a computer database by 1 of 2 study nurses. Items that were ambiguous or improbable were clarified with the person providing the data and errors corrected. Accuracy was subsequently assessed by double entry of 10% of all record forms. From 15 280 entries, 17 errors were found (.1% error rate). During analysis, outlying points and any that seemed unlikely were checked.
Analysis
All analyses were performed using Stata, Version 5.0 (Stata Corp, College Station, TX) 5 except for 2 analysis for trend for which we used EpiInfo, Version 6. 6 Comparisons of continuous outcomes were made using analysis of variance for categorical predictors or linear regression for binary and continuous variables. Comparisons of binary outcomes were analyzed using either 2 analysis or logistic regression as appropriate. Gestational age was investigated both as a continuous variable and categorically as completed weeks. The effect of the size of the institution on survival was analyzed by considering hospitals categorized into quintiles based on the total numbers of births and of admissions within the gestational age range of 20 to 25 weeks. A forward stepwise logistic regression was used to investigate independent effects on death before discharge from hospital and of major complications of prematurity in the survivors to discharge. The significance level was not changed when multiple comparisons were performed. Investigation of potential nonlinear effects was made using fractional polynomial regression. The birth weight for gestational age in the logistic regression analyses was calculated as the difference from the predicted birth weight for given gestation, sex, and the interaction term of sex and gestational age where male ϭ 1 and female ϭ 0 in a multiple linear regression, using data from all of the infants admitted to NNUs. It approximates to the difference from average birth weight for a child of that gestation and sex.
The level of statistical significance for all analyses was set at P Յ .05 using 2-tailed comparisons.
Calculation of Gestational Age
The gestational age of the 811 admissions was calculated by the investigators using the information on the record form. The expected date of delivery (EDD) was based on the LMP of the mother or on the results of an ultrasound scan performed before 20 weeks' gestation, if only one or the other was available. If both were available and the EDD derived from scans differed from that based on LMP by Ͼ14 days, the scan gestation was used. Pediatricians were given the option to include infants for whom reliable dating information was not available when, based on their own clinical assessment, they believed that the gestational age was below 26 weeks.
Outcomes
For infants who died, the primary cause of death was requested using standard definitions listed in the "Appendix." To estimate the number of deaths preceded by active withdrawal of intensive care, clinicians were asked whether a ". . . formal decision had been made to withdraw care after appropriate discussion. . . ." This did not include occasions when ". . . the baby is extubated before death following an acute deterioration and unsuccessful resuscitation. . . ." Survival was calculated at 28 days after birth, at the EDD, and at discharge from hospital. Cerebral ultrasound scans were reported locally and classified as to the presence and extent of hemorrhage, ventriculomegaly, and parenchymal cysts. Ventriculomegaly was defined as a Ventricular Index Ͼ4 mm above the 97th percentile. 8 For the purpose of this analysis, scans showing major abnormality were defined as those showing unilateral or bilateral parenchymal cysts and/or hydrocephalus. Cases with retinopathy of prematurity (ROP) of sufficient severity to need treatment with laser or cryotherapy were noted. Oxygen dependency was recorded at 36 and 40 weeks' PMA.
RESULTS
All 276 maternity hospitals in the United Kingdom and Ireland provided information. Ten hospitals reported no births between 20 and 25 completed weeks of gestational age during the study. In the other 266 hospitals, 4004 births were recorded. Of the 2112 births believed to be between 20 and 22 weeks' gestation, 11% were reported to show signs of life at birth. This rose to 39% of 622 births at 23 weeks, 60% at 24 weeks, and 67% at 25 weeks. Of those reported to show signs of life, 92% Ͻ23 weeks' gestation, 50% at 23 weeks, 18% at 24 weeks, and 8% at 25 weeks' gestation died in the delivery room.
Infants were admitted for intensive care in 190 (71%) of the units in which births occurred. After transfers for intensive care in the first 24 hours (14% of admitted infants), ongoing intensive care was provided by 137 NNUs in 51% of the hospitals in which the infants were born.
Eight hundred forty-three infants, thought at birth to be between 20 and 25 completed weeks of gestation, were admitted during the study. Calculation of gestational age by the investigators using information on the record form found 29 of these to be Ͼ25 6 weeks of gestation. An additional 3 infants, who had no information recorded from which gestational age could be estimated, were considered by their pediatrician on clinical assessment to be more mature than 25 6 weeks; these 32 infants were excluded from the analysis. The 811 infants for whom results are presented include 26 infants for whom the estimate of gestational age was made solely on the pediatrician's clinical assessment.
Maternal Characteristics
Of the 705 mothers, 574 had singleton and 131 multiple pregnancies (Table 1) . Maternal age did not vary between women with singleton and multiple pregnancies but mothers with multiples were more likely to be white and primiparous. Previous pregnancy loss occurred in 72% of multiparous women (361/501). The reporting of complications of pregnancy particularly of preeclampsia and antepartum hemorrhage was more frequent in singleton, compared with multiple pregnancies. Complication rates did not differ by gestational age. Tocolytics, but not steroids, were used more commonly in multiple pregnancies. The administration of any antenatal steroid was less frequent before 24 weeks' gestation ( 2 trend, 23-25 weeks: P Ͻ .0005) in both singleton (P ϭ .0001) and multiple pregnancies (P ϭ .0002), but the proportion of those before or beyond 24 completed weeks' gestation who had received steroids for Ͼ24 hours before delivery was similar (n ϭ 265; P ϭ .59).
For 700 of the 705 women details of delivery were provided. Cesarean section was more common at higher gestational age ( 2 trend, P Ͻ .0005) regardless of whether the woman was in labor (P ϭ .002 for those in labor and P Ͻ .0001 for those not in labor; Table 2 ). Of those women reported to have complications of pregnancy, 20% (88/442) were delivered by cesarean section, compared with 8% (21/257) of those with no complications (P Ͻ .0005). Cesarean section was not more common in multiple pregnancies.
Cephalic presentation occurred in 66% of singleton pregnancies. There was no difference in the proportion of cephalic and breech presentations at different gestations. Cesarean section rates in singleton pregnancies were similar in breech (13.9%) and cephalic (13.5%) presentations.
Infant Characteristics
The proportion of live-born infants admitted for intensive care rose with increasing gestational age ( 2 trend, P Ͻ .0001; Table 3 ). Of the 811 infants whose gestational age was assessed postnatally to be Ͻ26 weeks, 237 (29%) were from multiple pregnancies, including 77 complete sets of twins and 11 complete sets of triplets. Within 24 hours of birth, 114 of infants (14%) were transferred to a second hospital for continuing intensive care (postnatal transfers). Fifty-four percent of admissions were male. The proportion of multiples and male infants admitted, and the proportion of admitted infants who were postnatal transfers did not vary significantly with gestational age (P ϭ .06, P ϭ .80, and P ϭ .48, respectively). Of all admitted infants, 631were white (78%), 104 were black (13%; including West Indian, African, and other Afro-Caribbeans), 45 were from the Indian subcontinent (6%; Indian, Pakistani, or Bangladeshi), 15 were from other ethnic groups (2%), and the ethnicity of 16 was unknown. These numbers differ from the proportion of mothers from different ethnic groups in Table 1 because of the effect of multiple birth. The proportion of infants from different ethnic groups did not vary significantly with gestational age ( 2 trend, P ϭ .06).
Of 38 infants (5%) reported to have congenital abnormalities, 14 had malformations that were acutely life-threatening. These included 4 with congenital diaphragmatic hernia, 3 with meconium ileus, 2 with pulmonary hypoplasia, and 1 each with tracheo-esophageal fistula, imperforate anus, laryngeal cleft, cystic adenomatoid malformation of the lung, and aortic stenosis. The child with tracheoesophageal fistula, the child with imperforate anus, and 1 child with meconium ileus survived. The influence of sex, plurality, and gestational age on birth weight of admissions (Table 4) was analyzed using multiple regression analysis. Adjusted mean birth weight rose each completed week of gestation by 75.6 g (95% confidence interval [CI]: 67.2-84.0), boys were 40.8 g heavier than girls (95% CI: 26.5-55.1), and singletons were 37.7 g heavier than multiples (95% CI: 22.0 -53.4). These 3 items explained 28% of the variability in birth weight. After adjustment for these 3 items, postnatal transfers were slightly heavier than those receiving continuing intensive care in their hospital of birth (mean difference: 25.9 g; 95% CI: 5.5-46.4; P ϭ .017).
Severity of Illness and Interventions
Early indicators of clinical condition were persistent bradycardia defined as a heart rate (HR) Ͻ100 bpm 5 minutes after birth, hypothermia defined as the first recorded temperature being Ͻ35°C, and the Clinical Risk Index for Babies (CRIB) score 8 (Table 5) . One hundred fourteen (15%) had persistent bradycardia and 306 (40%) were hypothermic. The proportion of infants in poor condition decreased with increasing gestational age (persistent bradycardia, P ϭ .006; hypothermia, P Ͻ .0001; increasing CRIB score, P Ͻ .0005).
Surfactant replacement therapy was used in 682 infants (84%), 58% of whom received an animal derived product (Table 5 ). The use of surfactant increased with increasing gestational age ( 2 trend, P ϭ .013). Timing and frequency of surfactant therapy were not requested. Information was available on the first chest radiograph of 700 infants. It is not known how many died before a radiograph could be obtained or how many of the radiographs preceded surfactant administration. Of the radiographs reported, 7% showed no abnormality, 45% mild to moderate (grades 1 and 2), and 48% severe changes of respiratory distress syndrome (RDS; grades 3 and 4; see "Appendix"). There was no consistent pattern of chest radiograph grading in relation to gestational age.
Comparing infants who did and who did not receive surfactant therapy, there was no difference in the proportion who were hypothermic (P ϭ .50) or in their CRIB scores (P ϭ .14). More surfactant-treated infants had a persistent bradycardia at 5 minutes (P ϭ .02). There were no differences between the groups who received an animal-derived as opposed to an artificial surfactant in respect of these 3 markers of early condition (persistent bradycardia, P ϭ .59; hypothermia, P ϭ .81; CRIB score, P ϭ .10). None of these markers differed between infants who remained in their hospital of birth and those transferred postnatally (persistent bradycardia, P ϭ .19; hypothermia, P ϭ .62; CRIB score, P ϭ .27). All * The gestation at birth is that upon which antenatal decisions were based, the effect of recalculation of gestational age after admission using information from the study record form is shown. Percentages are for the numbers admitted by gestational age.
admitted infants were ventilated via a tracheal tube; no details of ventilation mode or settings were collected. Patent ductus arteriosus was reported in 202 of 313 of the infants (65%) who survived to discharge. Of these, 116 (57%) were treated with indomethacin alone, 26 (13%) with indomethacin and ligation, and 6 (3%) with ligation alone.
Corticosteroids were administered postnatally for chronic lung disease to 304 infants (39%), with increasing frequency at higher gestational age ( 2 trend, P ϭ .002; Table 6 ). There was no difference in the age at which steroids were started in infants of different maturity; however, they were started earlier in those who died (median age: 14 days; interquartile range [IQR]: 8 -19), compared with those who survived (21 days; IQR: 12-29; P Ͻ .0001). Only 5 surviving infants started steroids before day 7. Steroids were given to 72% of survivors with a median use of 24 days (IQR: 15-36). 
Outcomes

Deaths
Of the 811 admissions, 61% died before discharge from hospital (n ϭ 497). The mode of death of 11 infants was not recorded. Intensive care was actively withdrawn in 55% of those who died (n ϭ 269; Table  7 ), the frequency did not vary with gestational age ( 2 trend, P ϭ .22). Although most infants died early in their postnatal course, intensive care was actively withdrawn up until the 170th day. Among the 486 infants who did not survive to discharge, 27% (n ϭ 131) never had a cerebral ultrasound scan. The median age at death of this group was 1 day (IQR: 0 -1 day). Lack of a cerebral ultrasound scan was more common in those whose intensive care was not actively withdrawn (33% vs 22%; P Ͻ .001). Of the cerebral ultrasound scans performed on these infants (n ϭ 355), 113 (32%) showed major abnormality (parenchymal cysts and/or hydrocephalus). Scans with these abnormalities were more frequent in the group whose intensive care was actively withdrawn (40 vs 20%; P Ͻ .0001). Postmortem examinations were performed on 29% of the infants who died.
The most frequently cited cause of death was "pulmonary insufficiency" (Table 8 ), defined as ". . . ventilatory support unsatisfactory from the outset."
The results of logistic regression analysis to evaluate the independent association of the recorded variables with death are shown in Table 9 . When the analysis was adjusted by including the descriptors of early postnatal clinical condition, gestational age, birth weight, multiple birth, and tocolysis were no longer independently associated with death. Death rates were not affected by the use of any surfactant or in the subgroup of infants treated with an animalderived surfactant product.
Survival
Rates of survival to 28 days of age, to EDD, and to discharge from hospital are shown in Table 10 , in gestational age, and in birth weight groups. Expressed as a percentage of reported live births, survival to discharge at 23 weeks was 11% (95% CI: 7.0 -15), at 24 weeks was 26% (95% CI: 22-31), and at 25 weeks was 44% (95% CI: 39 -49). Most deaths occurred early in the postnatal course (Fig 1) . The proportions of those infants alive on the 7th and on the 28th day who survived until discharge were greater at higher gestational age ( 2 trend, P Ͻ .0001 and P ϭ .0005, respectively; Table 11 ).
Major Complications of Prematurity Among Survivors
A report was received on at least 1 cerebral ultrasound scan from all survivors to discharge. Fewer scan reports were received at EDD because many infants were already at home (Table 12 ). The last scan performed on 52 of the infants showed major abnormality (groups 3-5, Table 12 ). There was no significant association of major abnormality on the scan with decreasing gestational age ( 2 trend, P ϭ .16).
Forty-five infants received treatment for ROP, 44 to both eyes (Table 13) . At 36 weeks' PMA, 74% of infants were still receiving supplementary oxygen, as were 51% at 40 weeks; 32% were discharged with home oxygen therapy. Both treated ROP and oxygen dependence at 40 weeks' PMA were more common in the more preterm infants (Table 13 ).
All 3 of these adverse outcomes occurred in 7 infants (2%) and 2 of the 3 in 46 (15%; Fig 2) . Infants of lower gestational age were more likely to have 2 or more adverse outcomes than were more mature infants ( 2 trend, P ϭ .007).
Logistic regression analysis was performed using the same variables as in the previous analysis (Table  9 ) with, on this occasion, the 3 major complications of prematurity: major abnormality on the last cerebral ultrasound scan available, treated ROP, and oxygen dependence at EDD as separate outcomes (Table 14) . Major scan abnormality was less common in infants whose mothers had received steroids for Ͼ24 hours before delivery and more common if the mother had received tocolytics or if the infants were transferred postnatally. In contrast, severe ROP was more common at shorter gestation but was less common in black babies and after pregnancies with no obstetric complication. Supplementary oxygen at EDD was more commonly needed after shorter gestation, in boys, and after tocolysis. Among postnatal variables, there were no associates with ROP but chronic oxygen dependency was associated with hypothermia, higher CRIB score, and the use of surfactant.
Additionally, 7% survivors (23/308) were reported to have pulmonary hemorrhage of sufficient severity to necessitate adjustment of ventilator settings and 4% (13/308) had either peritoneal drainage for suspected intestinal perforation or a laparotomy for necrotizing enterocolitis and/or intestinal perforation. The frequency of these complications did not vary with gestational age.
DISCUSSION
This is the largest population-based study of infants of very low gestation to have been reported. The majority of previously published outcome data for extremely immature infants are based on birth weight and inevitably include both appropriately grown and small for gestational age infants. In order for professionals to work with parents to plan care around the time of birth reliable outcome data based on gestational age are needed. The aim of this study was to gain complete information about the outcome of births between the 20-to 25-week gestational age range in the United Kingdom and Ireland. Details of deliveries were recorded down to 20 completed weeks of gestation to ensure inclusion of the most immature live-born infants. The option for infants to be included when neither certain menstrual dates nor an early scan was available was agreed before the study started because some pediatricians thought this was likely to be a common occurrence. In the event, this situation arose only for 26 infants (.3% of admissions). The birth weights of these infants fell within the normal range for gestational age and they were included in the analysis. We found discrepancies between the gestational ages entered on the delivery room records and those subsequently calculated by the investigators despite the fact that all of the information on the record form should have been available to delivery room staff. It seems inevitable that a few infants whose birth was not included in the delivery room record because they were considered to be 26 or more completed weeks' gestation were in fact more immature. The number of such infants will be small and their exclusion will not effect the conclusions of this study.
In interpreting the results it is important to remember that this is an epidemiologic study with both obstetric and neonatal care provided entirely at the discretion of the attending staff. We restricted the collection of data to items that were objective and easily defined. For instance it was agreed that to attempt to record details of resuscitation efforts would yield unreliable data that could not be validated.
We know nothing of the rates of obstetric complications among the mothers whose infants were not admitted for intensive care (stillbirths and delivery room deaths). The incidence of such complications in women whose infants were admitted was high (63%), with particularly high rates of previous pregnancy loss, similar to the findings of the detailed population based study from western Australia. 9 The high proportion of multiple pregnancies, with rates higher among white than among black women, is likely to be attributable to fertility treatments. The use of antenatal steroids seen in this study will probably have increased further since these infants were born. This is particularly important, not only because of the survival advantage seen for even the most immature infants but also because of the significant association with the finding of fewer major abnormalities on the cerebral ultrasound scans. It will be important to determine whether this is reflected as an outcome advantage when they are assessed later.
Information on the use of tocolytics was collected because it was thought that it might indicate pregnancies toward which obstetricians had a more positive attitude. It is interesting that although there was an advantage for survival, tocolysis was associated with an increased incidence of abnormal cerebral scans and more oxygen dependency. The cesarean section rates are modest irrespective of presentation. The excess number of cesarean sections in pregnancies with obstetric complications suggests that the majority are performed for maternal rather than for fetal reasons. Attempts to mount randomized, controlled trials of operative delivery in uncomplicated very preterm pregnancies to improve neonatal outcome have proved difficult to complete 10 ; the data from this study do not strengthen arguments in favor of operative delivery for fetal indications.
Four percent of the infants (n ϭ 33) admitted for intensive care, including 8 at 25 weeks of gestation had a birth weight below the recommended lower limit of 500 g set by the World Health Organization for routine collection of perinatal data. Only 2 of these (6%) survived to be discharged from hospital. Mortality was high in the first few days at all gestational ages but particularly in the most immature infants, the construction of survival curves for this large population (Fig 1; Table 11 ) will help clinicians in their discussions both with parents and with those responsible for planning service requirements.
Caution is required in the interpretation of the regression analysis examining for associations between maternal and early neonatal items with death because only infants born in good enough condition to be admitted to NNUs are included. Nonetheless, it is of clinical interest that the significant associations of low gestational age and low birth weight with death, found when only considering those items known at birth, disappear when adjusted for the early postnatal indicators of clinical condition.
The complications of prematurity that were recorded were selected not only because of their importance as antecedents of later disability, but also because it was thought that they would be reported reliably in a situation when the resources to validate data from each contributing center were not available. The standardized system used for reporting cerebral ultrasound scans has been used previously in large multicenter studies. 11 National guidelines for screening for ROP were in existence in 1995, but it is known that the service was variable, and so we are reporting only the most severe cases. The criteria used in different centers to determine the need for oxygen supplementation beyond 36 weeks' PMA were not requested.
Among the 39% of this study population who were discharged from hospital, 62% had one or more cerebral parenchymal cyst and/or hydrocephalus, treated ROP, or oxygen dependence at 40 weeks' PMA. The significance of these findings for the future health and development of the children will only become apparent after further assessment.
Early markers of neonatal clinical condition dis- Survival curves for all infants admitted to neonatal intensive care units (n ϭ 357 at 25 weeks, 298 at 24 weeks, and 156 at Ͻ24 weeks' gestation). The probability of survival to discharge from hospital for survivors to 7 days (point A) and 28 days (point B) is given in Table 11 .
placed low gestational age and low birth weight from the logistic regression analysis that considered chronic oxygen dependency as the outcome just as they had done in the analysis of items associated with death. These associations with early clinical condition suggest that attention to the quality of care immediately around the time of birth may enhance survival and respiratory outcomes. Because the details and the timing of interventions in the delivery room were not requested, it is not known how many of these infants had not been successfully intubated by 5 minutes. However, it is of concern that 15% of admitted infants were bradycardic at 5 minutes and that 40% were hypothermic when the temperature was first taken. The planned withdrawal of intensive care in 55% of the infants who died may have influenced the pattern of morbidity in survivors, although it is probable that many of these infants would have died regardless of whether intensive care was actively withdrawn. The frequency of major abnormality on the cerebral ultrasound scan among the infants who died was higher than among survivors, particularly in the group where intensive care was actively withdrawn (Table 7) . It seems likely that the presence of parenchymal pathology or significant ventricular dilatation is being used as an indication to advise withdrawal of intensive care and is thereby reducing the numbers of survivors with major intracerebral lesions.
Increased survival with surfactant therapy was not observed but the use of surfactant was associated with a higher frequency of chronic oxygen dependency. This finding was true both for artificial and animal-derived surfactants and has not been possible to explain based on increased illness severity among treated infants.
During the clinical evaluation of surfactants, some n Admissions 7 Days After Birth (Fig 1, Point A) 28 Days After Birth (Fig 1, Point B infants were recruited into randomized, controlled trials based on their gestational age but most were recruited based on birth weight. 12 Many infants between 500 and 1000 g were involved in trials, and although some of these will have been Ͻ26 weeks, there will also have been more mature infants who were small for gestational age. There has not been a study comparing ventilation with and without surfactant confined to infants Ͻ26 weeks with adequate statistical power to assess the impact of surfactant on survival or morbidity. Before 26 weeks there is no significant pulmonary alveolarisation and absence of a beneficial effect of surfactant treatment might be predicted. The high rates of surfactant administration in this study confirm that its use is common. There is evidence of improved survival over time of infants Ͻ26 weeks' gestational age in North America, Europe, and Australia during the period of increased use of surfactant in the 1990s. 1, [13] [14] [15] However, other changes have taken place during this time, in particular, increased use of antenatal steroids and probably more subtle slow improvements in ventilation, control of temperature, and fluid management increasing further the rise in survival that was already apparent in the presurfactant era. 16 To estimate how much, if any, contribution to increased survival has been made by surfactants and to investigate further any association with chronic lung disease is not possible from this study and would necessitate a randomized, controlled trial focused on this patient group. A comprehensive review of previous reports has been published recently. 17 After exclusion of the few infants with lethal congenital anomalies, survival for the whole population of infants who were admitted for intensive care is 41%, representing only 30% of live-born infants between 23 and 25 weeks' gestational age. These survival rates are comparable to previous population based studies in the United Kingdom 1,13,18 and in Victoria, Australia. 15 Two further studies from Australia 19 and the United States 20 report higher survival rates in this gestational age range. These populations differ in several ways from the EPICure population, most strikingly in the centralization of care: in western Australia 19 89% of all births Ͻ33 weeks gestational age occurred in a single center, and in North Carolina 20 all neonatal intensive care was provided by 2 centers. Reported survival rates from single centers in the United States 17 are consistently higher than the results of this study, but patient selection makes extrapolation to our geographically defined population difficult. At the EDD, 1 or more of 3 markers for serious morbidity were found in 64% of the EPICure population. Rates of major cerebral ultrasound scan abnormality and severe ROP in this study are similar to those reported by others, 1, 21 but the rates of prolonged oxygen dependency are high.
The extent of centralization of neonatal services in the United Kingdom and Ireland varies from region to region, but few hospitals provide care for more than a few extremely preterm infants. The postnatal transfers reported within 24 hours of birth represent only a fraction of the total transfer activity because the majority of transfers occur before birth and were not identified by this study. In 1995 only 15 hospitals had 10 or more intensive cots and, after postnatal transfer, ongoing intensive care for the infants in this study was provided by no fewer than 137 NNUs. Only 16 units reported Ͼ10 births within the gestational age range of the study during the 10-month period and only 8 had Ͼ5 survivors; the highest number in a single center being 10. This emphasizes the impossibility, in the United Kingdom or Ireland, of making reliable predictions of survival and morbidity using data from a single institution and the need for aggregated data to provide reliable information for clinicians and parents.
In this study, survival was not increased in those centers with higher numbers of extremely premature births and admissions. However, no institution in the United Kingdom has a large experience, compared with neonatal referral centers in Australia and North America. Whether survival and quality of survival in this patient group would be improved by a service reconfigured so that infants were looked after in fewer larger centers is unclear. However, survival free of major morbidity in this vulnerable patient group is so poor that it can be argued that further centralization would, at the very least, enable more experience to be gained and research programs to be developed aimed at improving their prospects.
APPENDIX
Data items included in the standardized form for all infants admitted to an NNU. Items requiring an answer yes or no are indicated y/n and ranges of options are given in parentheses. Throughout the record there were opportunities for the information to be amplified with free text.
For all admissions: center number; 6-digit patient identifier; EDD by LMP; EDD by scan Ͻ20 weeks' gestation; maternal age; ethnic origin (white, black African, black Caribbean, black other, Indian, Pakistani, other-specified, not known); number of previous pregnancies; number of live births; any obstetric problems in this pregnancy, y/n; preeclampsia ϭ hypertension (untreated diastolic Ͼ90 mm Hg) appearing in pregnancy with proteinuria, y/n; antepartum hemorrhage ϭ any vaginal bleeding Ͼ20 weeks gestation after exclusion of local hemorrhage from the genital tract, y/n; prolonged rupture of membranes Ͼ24 hours (PROM) ϭ
